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(71) We, United Lubricants Limited. 
a British company, of Station House, 
Harrow Road, Wembley, Middlesex, do 
hereby declare the invention, for which we 

S pray that a patent may be granted to us, and 
the method by which it is to be performed 
to be particularly described in and by the 
following statement: — 
This invention rebates to additives for 

10 diesd fuels. 

When a fuel is burnt in a diesel engine, 
incomplete and inefficient combustion often 
causes deposits to build up on many of the 
working parts. Such deposits occur, for ex- 

15 ample, on the pistons, on the jet needles and 
at the nozzle apertures. They reduce power 
and efficiency and can reduce the working 
life of the engine through increased wear. 
It is known to add small proportions of 

20 various additives to diesel fuels in order to 
avoid or reduce the formation of such de- 
posits and also to dissolve or disperse 
deposits which have already been formed, 
and the present invention is concerned with 

25 providing an improved diesel fuel additive 
which has these effects. 

According to the present invention, there 
is therefore provided a diesel fuel additive 
comprising: 

30 Weight 

Percent content 

1. An ester of oleic acid or 2.5 to 7.0 
naphthenic acid having an 

acid number of less than 
35 200; 

2. A naph&enfic acid ester 0.50 to 5.0 
of ccesOl; 

3. An aikoxyalkyl ester of 0.50 to 5.0 
an aJiphatic carboxylic 

40 acid; 

4. An organometaiHc tri- 0.03 to 0.08 
carbonyl cyolopentadiene; 

5. An amide derivative of 0.50 to 2.5 
a pctfyolefin obtained by the 

45 reaction of a polyofefin- 



substituted succinic add or 
anhydride with a poly- 
amine; 

6. A copolymer of ethylene 1.00 to 4.0 

and a vinyi (or hydrocarbyl- 50 
substituted vinyl) ester of a 
carboxylic acid, the co- 
polymer having a number 
average molecular weight of 
more than 3000; 55 

7. A re-odoriser having a LOO to 4.0 
vapour pressure of less than 

0.5 micron Hg at room 

temperature and consisting 

of a mixture of natural and 60 

synthetic alcohols, ketones 

and ethers; 

8. Kerosene; 10.00 to 25.00 

9. A petroleum distillate the balance 
hydrocarbon mixture hav- to 100% 65 
ing a boiling range within 

the Units 285°C to 495°C 
and a pour point below 
-40°F. 

Constituents 1, 2 and 3 are additives which 70 
control and reduce deposits and residues in 
diesel engines. Constituent 1 is normally an 
ajkyl ester, such as ethyl oleate or ethyl 
naphthenate. The cresoi used to form con- 
stituent 2 need not be any particular isomer 75 
and the naphthenic acid ester of die mixed 
isomers o-, m% and p- cresoi may be used. A 
typical example of constituent 3 is methoxy- 
butyi butyrate. 

Constituent 4 is a catalyst which assists go 
combustion. It reduces the formation of un- 
wanted deposits by creating more efficient 
burning of the fuel. A typical example of 
this constituent is cyclopentadienyl manga- 
nese tricarbonyi. 85 

Constituent 5 is a multi-functional dis- 
persant/detergent which also possesses 
anti-corrosion and anti-icing properties 
Examples of such constituents are described 
in Specification No. 922831 and are avail- 9V 
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able commercially from the Lubrizol 
Corporation as the 'Xubrizol" 580 series. 

Constituent 6 is a wax structure modifying 
agent Suitable constituents of this type are. 
5 for example* described in British Specifica- 
tion 1,147,904 and are available from Esso 
Chemicals limited under the trade mark 
^Paradyne". * 
Constituent 7 beneficiary modifies the ex- 

10 haust gas odours and the side effects of 
combustion. A suitable constituent of this 
type is, for example, the re-odoriser avail- 
able from Contemporary Perfumers Limited 
under the trade name "DD 40". 

15 Constituents 8 and 9 are the liquid 
vehicles in which constituents 1 to 7 are 
dissolved and which enable the additive to 
be readily blended with diesel fuel Constit- 
uent 9 is typically a spindle oil. In addition 

20 to acting as a vehicle for the other in- 
gredients, constituent 9 also provides a 
lubricating action to fuel pumps and to 
upper portions of cylinders. 
The diesel fuel additive of the invention 

25 is generally added to diesel fuel in a propor- 
tion of from 1 to 8% by volume. Propor- 
tions in tihe upper end of this range are used 
to remove pre-existing carbonaceous deposits 
from diesel engines, whereas proportions in 

30 the lower end are used to maintain engine 
deanliness. 

The following Example of the invention 
is given by way of illustration only. 

35 EXAMPLE 

The following constituents (using the 
same identification numbers as above) were 
formulated to provide a diesel fuel additive 
according to the invention: 

40 

Weight 
Percent content 
L Ethyl oleate 2.50 

2. Naphthenic acid ester of 
45 cresol 

3. Methoxybutyl butyrate 

4. Cydopeutadienyl manganese 
tricarbonyl 0.05 

5. Lubrizol 582 L00 
50 6. Paradyne 70 2.00 

7. DD 40 2.00 

8. Kerosene (boiling range 148- 
240°O 20.00 

9. SpimHe oS (viscosity 21.5 cs 

55 at 100°flP) 70.95 

This additive* vfhen incorporated in diesel 
fuel in a proportion of 2% by volume, wfll 
give improved combustion leading to cleaner 
50 and re-odorised exhaust gases, more efficient 
production of power, and improved internal 
engine deanliness. 
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WHAT WE CLAIM IS: — 
L A diesel fuel additive comprising: 
CI) from 2.5 to 7.0 percent by weight of 65 
an ester of oleic add or naphthenic acid 
having an acid number of less than 200, 

(2) from 0.50 to 5.0 percent by weight of 
a naphthenic acid ester of cresol, 

(3) from 050 to 5.0 percent by weight of 70 
an aifcoxyaikyl ester of an aliphatic 
carboxylic add, 

(4) from 0.03 to 0.08 percent by weight of 
an organometallic tricarbonyl cydopenta- 
diene. 75 

(5) from 0 JO to 2.5 percent by weight of 
an amide derivative of a polyolefin obtained 
by the reaction of a polyqlefin-substituted 
succinic acid or anhydride with a polyamine, 

(6) from 1.00 to 4,0 percent by weight of 80 
a copolymer of ethylene and a vinyl (or 
hydrocarbyl-substituted vinyl) ester of a 
carboxylic acid, the copolymer having a 
number average molecular weight of more 
than 3000, 85 

(7) from LOO to 4.0 per cent by weight of 
a re-odoriser having a vapour pressure of 
loss than 0.5 micron Hg at room tempera- 
ture and consisting of a mixture of natural 
and synthetic alcohols, ketones and ethers, 50 

(8) from 10.00 to 25.00 percent by weight 
of kerosene and, 

(9) the balance of a petroleum distillate 
hydrocarbon mixture having a boiling range 
within the limits 285°C to 495°C and a pour 95 
point bdow — 40*F. 

2. An additive according to claim 1, in 
which constituent (1) is an aikyl ester of 
oldc acid or naphthenic acid. 

3. An additive according to claim 2, in 100 
which the aikyl ester is etkyl oleate. 

4. An additive according to claim 2, in 
which die aikyl ester is ethyl naphthenate. 

5. An additive according to any one of 
daims 1 to 4, in which constituent (3) is 105 
methoxybutyi butyrate. 

6. An additive according to any one of 
daims 1 to 5, in which constituent (4) is 
cydopentadienyl manganese tricarbonyl 

7. An additive according to any one of 110 
claims 1 to 7, in which constituent (9) is a 
spindle o£L 

8. A diesel fuel additive substantially as 
herein described in the Example. 

9. Diesel fuel containing an additive as 115 
claimed in any one of daims 1 to 8. 

10. Diesel fuel according to daim 9 
containing from 1 to 8% by volume of the 
additive. 
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